Abstract: An SIS information dissemination model is studied based in social network. QQ and WeChat are employed as the carrier of information dissemination. We assume that uninformed individuals can get information from either their informed QQ friends or their informed WeChat friends, and the relationship between two individuals can only be QQ relationship or WeChat relationship. Informed individuals forget the information at a certain probability. Basic reproduction number was obtained by mathematical analysis. Global stability of the disease-free equilibrium and the existence and uniqueness of endemic equilibrium were demonstrated. To illustrate our theoretical analysis, some numerical simulations are included in this paper.
Introduction
In recent years, studies of information dissemination in complex networks have attracted tremendous interest among the public. These studies assume that the population can be represented by complex networks. Nodes represent individuals, while edges represent all kinds of interactions among individuals, and information spreads along the edges of social network.
In fact, many social, biological, and communication systems can be described as complex networks. As representatives of online social-networking, two kinds of online chat tools, QQ and WeChat are employed as the carrier of information dissemination in China.
To date, most researches have focused on negative information, such as rumors. For example, Sudbury analyzed the spread of rumor [2] with epidemic SIR model, three types of individuals were divided into during rumor dissemination, and he gave the definition of each type. Sudbury also researched the model on the random network, and discovered that the number of rumors has a ceiling [2] . Zanette [3, 4] and Moreno [1] respectively studied the rumor dissemination model by means of the mean field method on the small world network [3, 4] and scale-free networks [1] , and they discovered that people bewitched by rumors are fewer comparing with the random network under the same circumstances. Zonghua Liu et al further proved that the random network is easy to spread rumors among common networks [5, 6] . Recently, Kesten et al studied the spreading process of rumors in the mobile population using the rigorous probability theory, where the human population was regarded as the multi particle system of Brownian motion [7] . In this paper, an information dissemination SIS model based on BA scale-free network is built and the global asymptotical stability of the disease-free equilibrium is discussed.
Model and parameter
We suppose that information disseminates by communicating with either QQ friends or WeChat friends. All individuals are classified into two discrete states: S-state(the uninformed individuals); Istate(the active informed individuals, who are possible to transmit information to their S neighbors). Information spreading process is described below.
Step 1, S individuals get information with probability 1 λ if they communicate with their informed QQ friends, and also get information with probability 2 λ if they communicate with their informed WeChat friends.
Step 2, I individuals forget information and become S individuals with a certain probability γ .Taking into account the heterogeneity induced by the nodes with different degree 1 2 ( , ) 
is a constant.
The flow chart of the model is shown in Figure 1 , and the frame diagram is shown in Figure 2 . ( , )
The parameters in the above equation are described in Table 1 .
Where,
is the probability that a random node has the degree
The marginal distributions:
So, the system (1) can be written as the following equations:
Without loss of generality, we set =1 γ .
The analysis of model

3.1Basic reproduction number
An important epidemiological parameter is 0 R , the basic reproduction number. According to [8, 9] , which can be computed by 
Then, apply rank transformation, the matrix F is transformed into
The discriminant of matrix * F is greater than 0, so the matrix * F has two different real characteristic roots.
By utilizing the method proposed, [9] we know the basic reproduction number
is the maximum value of the characteristic roots of the matrix F , so 
3.2Global stability of the disease-free equilibrium and the existence and uniqueness of endemic equilibrium
In order to obtain the global stability of the disease-free equilibrium 0 E , we need the following lemma.
Lemma1( [10] ). Consider the system
Where A is an 
Numerical simulations
In this section, we perform numerical simulation of the system (1) , when the initial values is positive, the stable density of informed individuals will be positive; These simulations support the claim that information provided to individual will eventually die out when 0 1 R < , that is, information will not spread, and information provided to individual will not eventually die out when 0 1 R > , that is, information will spread. In figure 4(b) , the total density solution 
Conclusion
In this paper, we formulated an SIS information dissemination model based on BA sacle-free network. We have discussed the global stability of the disease-free equilibrium of the model and obtained a concrete formula of the basic reproduction number 0 R , and several numerical examples have been given to verify our analytical results. These simulations support the claim that information provided to individual will eventually die out when 0 1 R < , that is, information will not spread, and information provided to individual will not eventually die out when 0 1 R > , that is, information will spread. Finally, the relationship between the basic reproduction number 0 R and model parameters 1 λ and 2 λ were illustrated. The model is suitable not only for information spreading, but also for transmission of infectious disease and computer virus etc.
